AO-A087  871  FOREIGN  TECHNOLOGY  DlV  WRIGHT-PATTERSON  AFB  OH  F/0  13/2 

REDUCTION  OF  ATMOSPHERIC  POLLUTION  BY  SULPHURIC  ACIO  PLANTS* (U) 

JAN  80  N  POPOVICI*  D  STANCIU*  T  CIOBANU 
UNCLASSIFIED  FTD-ID<RS)T-1686-79  NL 


ADA  0878  71 


PHOTOGRAPH  THIS  SHEET 


ACCESSION  FOR 


NT  IS  GRAAI 

OTIC  TAB 

UNANNOUNCED 
JUSTIFICATION 


LEVEL 


1] 

INVENTORY 


FT}  /6.2C.-  79 


DOCUMENT  IDENTIFICATION 


DISTRIBUTION  STATEMENT  A 

Approved  for  public  release; 

Distribution  Unlimited 


DISTRIBUTION  STATEMENT 


BY 


DISTRIBUTION  / 


AVAILABILITY  CODES 


DIST  AVAIL  AND/OR  SPECIAL 


S 


DT1C 

ELECTE 


AUG  1  5  1980 


SI 


DATE  ACCESSIONED 


DISTRIBUTION  STAMP 


80  6  % 


DATE  RECEIVED  IN  DTIC 

PHOTOGRAPH  THIS  SHEET  AND  RETURN  TO  DTIC-DDA-2 


DOCUMENT  PROCESSING  SHEET 


ADA087871 


PTD-ID (RS )T-l686-79 


FOREIGN  TECHNOLOGY  DIVISION 


REDUCTION  OF  ATMOSPHERIC  POLLUTION 
BY  SULPHURIC  ACID  PLANTS 

by 

N.  Popovici,  D.  Stanciu,  T.  Ciobanu 


Approved  for  public  release; 
distribution  unlimited. 


3 


l 


am  - Bt 


FTP -ID(RS )T-l686-79 


EDITED  TRANSLATION 


FTD-ID (RS )T-l686-79  29  January  1980 

MICROFICHE  NR:  FTD-S0-C-000157 

CSB78125907 

REDUCTION  OF  ATMOSPHERIC  POLLUTION  BY 
SULPHURIC  ACID  PLANTS 

By:  N.  Popovici,  D.  Stanciu,  T.  Ciobanu 

English  pages:  10 

Source:  Revista  de  Chimie,  Vol.  28,  Nr.  3, 

March  1977,  pp .  263-267 

Country  of  Origin:  Romania 
Translated  by:  SCITRAN 

F33657-78-D-0619 

Requester:  PHE 

Approved  for  public  release;  distribution  unlimited. 


THIS  TRANSLATION  IS  A  RENDITION  OF  THE  ORIGI- 

NAL  FOREIGN  TEXT  WITHOUT  ANY  ANALYTICAL  OR 

EOITORIAL  COMMENT.  STATEMENTS  OR  THEORIES 

PREPARED  BY: 

ADVOCATED  OR  IMPLIED  are  THOSE  OF  THE  SOURCE 

AND  DO  NOT  NECESSARILY  REFLECT  THE  POSITION 

TRANSLATION  DIVISION 

OR  OPINION  OF  THE  FOREIGN  TECHNOLOGY  Dl- 

FOREIGN  TECHNOLOGY  DIVISION 

VISION. 

WP-AFB.  OHIO. 

4 


REDUCTION  OF  ATMOSPHERIC  POLLUTION  BY  SULPHURIC  ACID  PLANTS 
By:  N.  Popovici,  D.  Stanciu,  T.  Ciobanu 


ABSTRACT 


D.C.  628.512  :66l  .25 

The  paper  presents  two  processes  developed  on  an  industrial  scale  in  Romania, 
haring  as  a  practical  result  the  decrease  in  noxious  gases  emissions  by  sulphuric 
acid  plants. 

1.  Retaining  and  use  of  SO,  poor  gases  (as  well  as  SO,  gases  In  the  mixture) 
by  ammonia  absorption. 

2.  Double  absorption  process  in  contact  sulphuric  add  plants. 

The  former  process  with  licences  patented  in  other  countries  as  well,  is 
based  on  the  commonly  known  reaction  of  SO,  fixing  (possible  SO,  too)  through 
ammonia  absorption  mainly  as  ammonium  bisulphite  which  is  further  decomposed 
with  H,PO,  or  H,SOj.  The  process  provides  a  retaining  performance  of  93—95  per 
cent  and  fits  perfectly  to  a  fertilizer  plant  requiring  besides  a  low  investment. 
The  process  has  successfully  been  appMed  to  an  industrial  unit  under  current  opera¬ 
tion,  consisting  of  three  absorption  lines  each  processing  50.000  Nm*/h  with  the 
desorption  side  In  one  circuit  only.  The  double  absorption  process  offers,  in 
comparison  with  other  similar  processes  known,  the  advantage  of  a  high  beat 
recovery,  having  a  systematical  and  simplified  layout  of  the  gas  circuits,  thus 
permitting  a  dose  location  of  the  contact  units.  These  advantages  make  the  appli¬ 
cation  of  the  process  possible  even  In  the  case  of  gas  processing  from  the  non. 
ferrous  metallurgical  works. 


i 


The  recent  explosive  growth  of  industry  has  brought  about 
some  negative  side  effects  among  which  pollution  of  the  environ¬ 
ment  is  one  of  the  most  important. 

A  very  noxious  compound  present  in  the  atmosphere  in  larger 
and  larger  quantities  is  sulphur  dioxide.  Sulphur  dioxide  results 
from  the  burning  of  fossil  coals,  hydrocarbons  with  sulphur  and 
also  from  a  number  of  industrial  processes  in  energetics,  non- 
ferrous  metals,  siderurgy  and  the  chemical  industry.  In  the 
latter  the  production  of  sulphuric  acid  is  the  main  source. 

The  concentration  of  industry  and  energy  reproduction  in  large 
units  has  modified  large  zones  of  our  planet  by  creating  ecological 
imbalances . 

Aside  from  the  air  pollution  due  to  S02,  another  side  effect 
is  the  corrosive  action  on  industrial  installations,  buildings 
and  works  of  art. 

The  explosive  industrialization  of  the  last  decades  has 
brought  a  large  increase  in  the  production  of  sulphuric  acid 
worldwide,  which  has  surpassed  100  million  tons/year.  In  order 
to  decrease  the  production  costs  of  sulphuric  acid,  useful  in  the 
production  of  fertilizers,  large  industrial  installations  with 
capacities  of  over  2,000  tons/day  have  been  built.  The  creation 
of  such  industrial  complexes  for  the  production  of  fertilizers  has 
resulted  in  a  concentration  of  the  production  of  sulphuric  acid, 
with  capacities  of  3-4, 000  tons/day  being  common.  The  upper  limit 
of  the  conversion  efficiency  of  S02  into  S0^  in  classical  install¬ 
ations  is  about  98%,  and  the  degree  of  absorption  is  about  99.5%. 
Thus  for  a  production  of  4,000  tons/day  of  H2S0^,  45-65  tons  of 
S02  and  15-17  tons  of  SO^  are  released  in  the  atmosphere.  This 
results  in  the  creation  around  these  plants  of  large  zones,  with 
high  concentrations  of  noxious  gases  above  the  admissible  limits, 
in  which  destructive  effects  on  animal  and  plant  life  are  observed. 
The  deleterious  effects  of  these  emissions  can  be  amplified  by 


climatic  factors,  population  density  or  the  cumulative  effects 
due  to  the  presence  in  the  atmosphere  of  NO  or  absorbant  powders 

X 

such  as  soot,  carbon  black,  etc. 

* 

In  order  to  decrease  the  SC^  emissions  by  sulphuric  acid 
plants,  two  processes  have  been  used  in  Romania:  -  retaining  and 
use  of  SC^-poor  gases  (including  SO^  if  present)  through  ammonia 
absorption 

-  catalytic  conversion  with  double  absorption. 

1 .  Retaining  and  use  of  SO2  poor  gases  through  ammonia 
absorption 

The  process  consists  in  ammonia  absorption  of  S02  (and  also 
SO^).  The  solution  obtained,  mainly  ammonia  disulphate,  is  decom¬ 
posed  with  H^PO^  or  F^SO^.  Gases  rich  in  S02  which  result  from 
this  decomposition  are  returned  to  the  I^SO^  installation  or  can  be 
used  for  other  purposes.  The  acid  solution  of  phosphate  or  sulphate 
of  ammonia  is  turned  into  fertilizer.  This  process  is  the  result 
of  the  collaboration  between  IPROCHIM  and  ICECHIM  and  is  patented 
[1]].  The  process  presents  the  following  advantages: 

-  simple  and  easy  to  control 

-  efficiency  of  retaining  of  noxious  compounds  of  93-95% 

-  large  sphere  of  application  for  various  sources  of  residual 

gases:  F^SO^  installations,  thermoelectric  power  stations,  siderurgy 

of  nonferrous  metals 

-  in  the  case  of  fertilizer  plants  which  produce  their  own 
needs  of  F^SO^  the  process  can  be  easily  adapted,  the  results  of 
the  retaining  process  being  processed  in  the  F^SO^  and  respectively 
fertilizer  installation.  Thus  the  initial  expenses  and  running 
costs  are  substantially  reduced 

-installation:  based  on  this  process  can  be  also  used  for 
sources  of  residual  gases  poor  in  SC^,  they  require  a  small  space 
and  consumption  of  utilities 

-  an  installation  based  on  this  process  has  been  functioning 


in  Romania  since  1971.  This  installation  at  the  absorption  of  SC^ 

stage,  is  composed  of  three  fabrication  lines  each  being  connected 

•5 

to  a  i^SO^  installation  which  processes  about  50,000  Nm  /hour  of 
residual  gases.  The  desorption  of  SO^  stage  is  realized  on  one 
fabrication  line.  The  decomposition  of  the  solutions  of  sulphate 
and  disulphate  of  ammonia  is  done  using  phosphoric  acid.  The 
flow  chart  of  the  installation  is  shown  in  Figure  1  and  a  partial 
view  showing  the  upper  part  of  the  absorption  towers  and  evacua¬ 
tion  stacks  is  shown  in  Figure  2. 

Residual  gases  poor  in  SO2  are  introduced  in  the  absorption 
installation  through  nozzles  in  which  thejr  speed  can  be  modified 
over  a  broad  range  (22-70  m/s).  At  the  outlet  of  the  nozzle  the 
gases,  intimately  mixed  with  the  absorption  fluid,  enter  a  cylindri¬ 
cal  column,  protected  against  the  acid,  and  their  speed  decreases 
to  normal  values.  This  change  in  speed  results  in  breaking  of  the 
absorption  liquid  film  on  the  inside  of  the  nozzles,  resulting  in 
an  advanced  pulverization  of  the  liquid.  The  absorption  solution 
of  sulphate-disulphate  of  ammonia  is  mixed  with  the  appropriate 
amount  of  gaseous  ammonia  for  neutralizing  the  absorbed  SOp.  The 
ratio  NH^/SO^  is  between  0.38-0.35  which  assures  a  high  efficiency 
for  the  absorption  of  SO^. 

The  intimate  contact  between  SO^  in  the  gases  and  large  sur¬ 
face  area  of  the  droplets  of  sulphate-disulphate  solution  insures 
an  absorption  efficiency  of  83-86%.  The  content  of  NH^HSO^  is 
increased  through  continually  adding  ammonia  without  decreasing 
the  ratio  NH^/SO^  below  0.34.  The  total  content  of  SO,-,  in  solution 
is  350-400  g/SOp/liter.  In  the  collector  vessel  gases  are  separated 
from  the  absorption  solution,  and  then  are  passed  through  a  drop¬ 
let  separator  and  are  released  to  the  atmosphere  through  a  stack. 

The  gas  pressure  as  it  leaves  the  absorption  column  is  about  25  mm 
H2O.  The  absorption  solution  is  removed  from  the  absorption  column 
with  a  centrifugal  pump.  It  is  partly  recycled  in  the  absorption 
column  through  the  pulverizing  jets,  in  order  to  insure  the  proper 
liquid-gas  ratioj  the  rest  goes  to  the  buffer  vessel  of  the  desorp¬ 
tion  unit  which  is  made  out  of  rubberized  OL. 
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Figure  1.  Flow  chart  of  SC^  retaining  from  residual  gases 
in  a  sulphuric  acid  installation. 

1 — wet  electrostatic  filter;  2 — drying  tower;  3 — blower; 

4  and  6 — heat  exchangers;  5 — oxidation  chamber;  7 — absorp¬ 
tion  tower;  8 ,9--absorption  column;  10,11,19,21 — pumps; 
12,18 — droplet  retainers;  13---absorption  column;  14,15 — 
tanks;  16 — mixing  tank;  17 — air  blower;  20 — H-PO^tank; 

22 — ammonia  tank.  ^ 

(a)  to  fertilizer  installation;  (b)  to  atmosphere 


Figure  2.  General  view  of  the 
S0„  absorption  installation 
from  residual  gases. 


The  addition  of  gaseous  ammonia  is  automatically  adjusted 
through  the  pH  of  the  absorption  solution  at  the  outlet  of  the 
pulverizing  jets.  It  corresponds  to  a  ratio  SO^  in  sulphate/SO^ 
in  disulphate  =  0.4  which  allows  a  greater  content  of  SO^  in  the 
absorption  solution  and  an  optimum  absorption  efficiency.  The  pH 
is  a  function  of  the  SO^  content  of  the  gases  and  can  be  used 
to  determine  the  amount  of  gaseous  ammonia  which  has  to  be  added 
to  keep  the  pH  to  an  optimum. 


The  density  of  the  solution  is  kept  between  1.27-1.29. 

It  is  monitored  which  allows  to  adjust  the  amount  of  water  added 
in  order  to  maintain  an  optimum  concentration  of  the  solution  for 
the  next  phase.  Concentration  varies  between  600-700  g  salts/liter 


The  solution  thus  obtained  is  constantly  fed  from  the  buffer 
vessel  into  an  acid-resistant  reactor  where  it  is  mixed  with  phos¬ 
phoric  acid.  The  molar  ratio  of  phosphoric  acid  and  ammonia  ion 
must  be  at  least  2  according  to  the  reaction 

NH4HSOs  +  (NH4)*SOs  +  6HsP04  *  3NH4H*P04  + 

+  3HsP04  +  2SO,  +  2HtO. 


The  gaseous  S02  formed  is  aspired  through  a  collecting  pipe. 
The  solution  enters  at  the  top  of  the  desorption  column  in  the 
feeding  compartment  of  the  pulverizing  jet.  The  column  used  for 
desorption  is  similar  in  construction  with  the  absorption  one.  It 
is  scaled  to  size  according  to  the  flow  of  liquid  and  gas.  Air 
is  used  for  pulverizing  the  warm  solution  of  phosphoric  acid  and 
phosphate  of  ammonia.  It  enters  the  jets  due  to  the  vacuum  of 
130  mm  of  H^O  created  by  the  blower  of  the  H^SO^  installation  at 
the  return  point  of  the  desorbed  SO.,  line. 

The  intimate  contact  between  air  and  the  warm  acid  solution 
of  ammonia  phosphate  which  contains  dissolved  SO.,  (released  from 
the  solution  sulphate-disulphate)  allows  the  desorption  of  SO^. 

The  gas  obtained  has  18%  SO^.  The  solution  obtained  after  desorp¬ 
tion  contains  monoammonia  phosphate  and  the  excess  of  H^PO^.  It 
contains  50%  P^O^  and  has  a  ratio  H^PO^/NH^  of  at  least  2.2.  After 
being  cooled  in  the  separation  vessel  it  is  pumped  to  the  ferti¬ 
lizer  installation. 

After  passing  through  a  droplet  separator  the  gases  contain¬ 
ing  S02  are  introduced  in  the  H^SO^  installation,  where  they  are 
mixed  with  the  gases  from  the  frying  oven.  The  resultant  flow 
of  sulphurous  gases  after  the  desorption  stage  is  about  1%  of  the 
total  volume  of  gases  containing  7-8%  S02  in  the  i^SO^  installation 
Thus  the  S02  concentration  is  increased  by  0.1%. 
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TABLE  1 


Nr. 

z 

Concentrate  j 

^  Concen¬ 
trate  SO, 

natizei 

SO,  In  gaze  1 

in  gaze 

la  intrare 

la  retire 

i 

0.423 

0,074 

2 

0,405 

0,070 

3 

0,366 

0,068 

4 

0,390 

0,062 

5 

0,396 

0,099 

6 

0,377 

0,042 

7 

0,390 

0,08 

8 

0,458 

0,085 

9 

0.377 

0,072 

10 

0,349 

0,068 

Randament 

PH 

de  deaor- 
bile  •/. 

Demitatca 

pH 

solutiei 

l/cm' 

82,5 

5,8 

1,15 

82,7 

6,9 

1.23 

81,5 

5,8 

1,25 

84,1 

5,8 

1,25 

75 

5,6 

1.23 

77,5 

5,6 

1.24 

83,2 

5,7 

1,19 

81,4 

5.5 

1.18 

80,4 

5,6 

1.19 

80,5 

- 1 - 

5,6 

1.13 

Key:  1 — No.  of  analysis;  2 — S0„  concentration  at  the  intake; 

3 — S02  concentration  at  the  outlet;  4 — desorption  effi¬ 
ciency  %;  5 — density  of  solution 


Figure  3.  Scale  model  of  an 
installation  for  retaining  S02 
from  the  exhaust  gases  of  a 
sulphuric  acid  plant  with  a 
capacity  of  3  x  50000  Nm^/hr. 


During  the  operation  of  this  installation  some  of  the  para¬ 
meter  values  determined  on  the  pilot  installation  had  to  be 
adjusted.  Table  1  gives  some  of  the  representative  data  obtained 
When  the  data  presented  in  Table  1  was  taken  the  catalyst  in  the 
installation  was  used  up,  thus  the  residual  gases  had  an 
increased  concentration  of  S0n.  Despite  this,  working  with  only 


one  absorption  step,  absorption  efficiencies  of  80%  were  obtained. 
We  have  noticed  an  increase  of  the  concentration  of  sulphate  ions 
in  the  absorption  solution.  This  increase  beyond  a  certain 
limit  brings  a  decrease  in  the  absorption  efficiency  of  SC^. 
Because  such  an  occurrence  is  common,  especially  at  the  absorption 
of  the  final  gases  from  the  H0SO^  installation,  in  the  new 
installation  this  phase  is  realised  in  two  steps. 

The  amount  of  the  fluorine  drawn  from  the  phosphoric  acid 
during  the  desorption  process  was  studied.  Based  on  studies  of 
fluorine  poisoning  of  vanadium  catalysts,  and  also  on  results 
obtained  in  the  processing  of  nonferrous  metal  compounds  contain- 
ing  fluorine,  it  seems  that  2-3.3  mg  F/Nm  in  the  gases  containing 
SO^  before  the  drying  stage  is  acceptable  in  contact  H^SO^ 
installations.  The  amount  of  F  in  the  gases  rich  in  SO^  after 
desorption  is  determined  by  a  number  of  factors: 

-  the  origin  and  concentration  of  H^PO^ 

-  desorption  temperature 

-  the  conditions  under  which  the  air  degassing  of  the  acid 

solution  is  done.  As  an  example,  using  H^PO^  obtained  from  Kola 
apatite  with  54%  ^2^5’  fche  amount  °f  F  an  the  gases  with  15%  SO,,, 
obtained  at  desorption,  was  2.07  g  F/m^,  which  represents  4.4% 
of  the  F  in  H^PO^.  These  gases  pass  through  the  purification 
stage  of  the  installation.  After  mixing  with  the  sulphurous 

gases  from  the  main  circuit  of  the  installation  the  F  content  at 
contact  stage  is  well  below  the  admissible  limit,  and  thus  the 
contact  mass  is  not  affected. 

Specific  consumptions  of  such  an  installation  for  retaining 
and  use  of  SO ^  poor  gases  per  ton  of  SO^  are 

Materials*  (used  up) 

-  ammonia  0.004t 

-  phosphoric_acid  0.003t 


*  Materials  are  recuperated  in  the  form  of  acid  solution  of 
ammonia  phosphate.  The  consumption  refers  to  possible  losses 
through  handling. 
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-  electric  energy  60  kWh 

-  steam  (4  kgf/cm^)  3.5t 

T. 

-  industrial  water  5  m 

2 .  Catalytic  conversion  with  double  absorption  process 
for  H^SO  ij  installations 

Another  process  developed  by  IPROCHIM  which  is  patented  [15] 
is  based  on  double  catalysis  with  absorption.  A  number  of 
variations  of  this  method  are  known.  They  differ  in  the  way 
the  heat  of  reaction  is  recuperated  and  how  the  gases  are  heated 
after  the  intermediate  absorption  step  in  order  to  be  brought  to 
the  starting  temperature  of  the  catalyst  in  the  second  conversion 
stage . 

The  IPROCHIM  process  uses  gases  with  a  10$  concentration  of 
SC>2  and  the  temperature  at  the  intake  of  the  contact  oven  of  430°C. 

The  conversion  reactor  has  four  catalytic  layers.  The 
intermediate  absorption  stage  is  placed  after  the  third  catalytic 
layer. 


It  has  the  following  advantages: 

-  improved  recovery  of  heat.  The  gases  after  leaving  the  v 
first  contact  stages  enter  the  absorption  with  temperatures  around 
200°C.  A  large  part  of  the  heat  of  reaction  is  recovered  in  the 
form  of  steam  at  40  ata,  and  also  for  heating  the  water  which 
feeds  the  heat  recovery  system; 

-  the  final  heating  of  the  gases  which  enter  the  second  stage 
of  contact  is  done  by  using  the  heat  of  gases  after  the  first 
catalytic  layer.  The  entropy  of  the  system  is  minimum  there  which 
results  in  a  smaller  transfer  surface  in  the  heat  exchanger; 

-  the  contact  system  was  simplified  by  reducing  the  number 

of  technological  circuits,  thus  the  contact  system  is  very  compact; 

-  indirect  air  cooling,  which  complicates  the  heat  recovery 

and  diminishes  the  degree  of  use  of  heat  of  reaction,  was  eliminated. 
As  can  be  seen  from  the  diagram  in  Figure  4  after  layer  I  of  the 
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Figure  4.  Flow  diagram  of  the  installation  with  double 
contact  with  intermediate  absorption 

Key:  1 — oxidation  oven;  2 — heat  exchanger;  3 — auxiliary  vaporizer; 

4 — economizer;  5 — air  drying  tower;  6 — intermediary  absorp¬ 
tion  tower;  7 — final  absorption  tower;  8 — acid  cooler; 

9 — acid  tank;  10,11 — pumps 

contact  oven  1,  the  heat  is  partially  taken  in  the  upper  part 
of  the  heat  exchanger  2,  thus  achieving  the  final  heating  of  the 
gases  coming  from  the  first  absorption  stage  which  are  then 
introduced  in  the  layer  IV  of  the  contact  oven; 

after  layer  I  the  gas  being  hottest  insures  the  optimum 
temperature  gradient  for  this  heating.  The  final  cooling  and 
adjusting  of  temperature  at  the  intake  of  layer  II  is  done  with 
cold  air.  This  dilutes  the  gas  to  an  initial  concentration  of 
8. 8-8. 3%  S02.  It  also  increases  the  ratio  O^iSO^  which  increases 
the  speed  of  reaction  and  reduces  the  amount  of  catalyst  in 
layers  II  and  III  with  respect  to  the  case  in  which  the  ratio 
02:S02  was  kept  at  the  value  corresponding  to  the  initial  10%  SO^ 
concentration ; 

-  after  layer  II  the  heat  is  taken  by  the  auxiliary  vapor¬ 
izer  3  to  make  steam.  This  has  the  advantage  of  a  much  higher 
coefficient  of  thermal  transfer  than  for  the  case  of  gas-gas  cooling. 
This  vaporizer  can  function  in  parallel  with  the  recovery  boiler' 

of  the  sulphur  burning  oven; 

-  after  layer  III  the  heat  is  used  to  partially  heat  the 
gases  coming  from  the  first  absorption  stage,  which  then  enter 
the  lower  part  of  the  heat  exchanger  2; 

-  after  layer  IV  the  heat  is  taken  up  by  economizer  4,  to 
heat  the  water  feeding  the  recovery  boiler. 
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The  investments  for  installations  based  on  this  process, 
for  the  same  capacity,  are  10-12#  higher  than  for  the  simple 
contact  process. 

The  conversion  efficiency  of  SO^  in  SO^  of  97-98#  obtained 
up  to  now  in  sulphuric  acid  installations  is  no  longer  appro¬ 
priate.  The  efficiency  can  be  increased  by  using  the  process 
with  double  contact  and  intermediate  absorption. 

Presently  the  use  of  this  scheme  in  H^SO^  installations  using 
pyrites,  and  also  for  processing  exhaust  gases  in  nonferrous 
metals  siderurgy  is  being  studied.  In  the  latter  case  all  sources  of 
gas  including  the  very  dilute  ones  have  to  be  processed  and  con¬ 
version  efficiencies  as  high  as  possible  need  to  be  obtained. 
Processing  of  these  sources  through  the  contact  process  raises 
special  problems  due  to  the  number  of  sources  which  feed  the 
same  installation  and  the  range  of  concentrations  (0.5-12%  SO^). 

Mixing  the  continuous  sources  with  fairly  steady  concentra¬ 
tion  with  the  discontinuous  oneswith  small  and  variable  concen¬ 
trations  results  in  variable  concentrations  and  flows.  The  average 
SO2  concentration  is  in  some  cases  very  low.  In  such  a  case  the 
autothermicity  of  the  conversion  process  cannot  be  achieved,  and 
part  of  the  dilute  gases  cannot  be  taken  up  by  the  H^SO^  install¬ 
ation  for  processing  and  is  released  in  the  atmosphere. 

As  we  have  shown, the  decrease  in  the  pollution  due  to  the 
nonferrous  metal  plants  can  be  achieved  in  the  first  place  by  process¬ 
ing  all  the  gas  sources  including  the  dilute  ones.  Thus  for  new 
installations  the  patented  process  is  used.  One  has  to  insure  a 
high  concentration  of  the  steady  sources  and  an  optimum  ratio  of 
the  flows  from  the  continuous  concentrated  sources  and  the  dilute 
continuous  and  discontinuous  ones  in  order  to  achieve  the  auto¬ 
thermicity  of  the  process. 
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If  at  the  nonferrous  metal  plant  sites  only  dilute  sources 
of  sulphurous  gases  are  present,  additional  continuous  and  con¬ 
centrated  sources  of  sulphurous  gases  must  be  created  in  order 
to  make  the  processing  into  t^SO^  possible.  For  this  sulphur 
and  pyrites  are  utilized  as  raw  materials. 

At  some  of  the  older  installations  using  the  simple  contact 
process,  due  to  lack  of  space,  low  SO^  concentration  or  the 
impossibility  of  turning  off  the  process  long  enough  for  the 
necessary  modifications,  it  is  not  feasible  technically  and 
economically  to  switch  to  the  double  contact  process.  In  such 
cases  it  is  prefereable  to  change  to  the  ammonia  absorption  process 
in  order  to  decrease  pollution. 


REFERENCES 


1.  *  *  •  Sulphur  Oxide  Removal  from  Power  Plant  Stack  Qas  Ammonia 
Scrubbing  —  TVA,  Alabama.  1970. 

2.  Certkov.  B.  A  J.  Prikl  Himii.  XXXV,  nr.  II,  !0M.  p.  2  437. 

3.  Certkov.  B.  A.  Himiceskaia  Promfsienosti.  37,  I960,  p.  559. 

4.  Bett  I  e  he  i  m,  J.,  pa.  Chemicky  Prumysl.  10,  I960,  p.  281. 

5.  C  e  r  t  k  o  v,  B.  A.  Himiceskaia  Promlslenmti.  36.  I960,  p.  223. 

6.  CcmVoy,  B.  A.  yi  Pecare  va,  T.  I.  J.,  Prikl.  Himii.  1 ,  1961 ,  p.  143. 

7.  Ctrtkov.  B.  A.  J..  Prikl.  Himii.  I.  1968,  p.  78. 

8.  Newcombe,  O.  M.  Jordan,  J,  E.  pi  S I  a  c  k.  A.  V.  Sulphur 
oxide  removal  from  waste  gases  by  ammonium  bisulfate  process -72-nd 
National  Meeting  American  Institute  of  Chemical  Engineers  St.  Louis, 

Missouri.  May  21  1972.  p.  271. 

9.  Pincovschi,  E.  Comparative  Study  of  the  Sulphur  Removal  Processes 
of  Gases  from  Thermoelectric  Power  Plants,  Bucharest,  1972. 


10.  Pincovschi,  E.  Technico-Economic  Considerations  Regarding 
Sulphur  Removal  from  the  Combustion  Gases  of  Thermoelectric 
Power  Plants. 

"  5P.j.r m  N"  Po*op'  Pl  Br,ndu’-  R.s.R.)oatent  Romanian  Socialist  Republic,  Nr. 


12.  Pot  op,  P.,  Brlndup,  L.  Brevet  R.S.R.  nr.  51309,  1966. 

13.  Popovicl.  N..  Potop,  P.,  Brlndup,  L.  Rev.  Chim.  nr.  I, 
1967,  p.  40. 

14.  Popovicl.  N.,  Potop.  P-,  Brlndup,  L.,  Nlculescu, 
S.,  Rev.  Chim.  nr.  I,  1971. 

15.  Ciobmu,  T.,  Stanciu,  D.,  Doc  hi  a,  M.  Brevet  R.S.R. 
nr.  80  537,  1974. 

16.  Hockunn,  F.  Luft  Klltetechnic.  5.  nr.  4,  1969.  p.  188. 

17.  Hockunn.  F.  Luft  Mltetechnic.  5.  nr.  5,  1969,  p.  261. 

18.  Cortelyon,  C.  C.  Cbem.  Enggn.  Progress  65,  nr.  9.  1969,  p.  67. 

19.  F  a  I  k  e  n  b  u  r  y.  H.  L..  S  I  a  c  k.  A.  V.  Cbem.  Enggn.  Progress  65, 
nr.  12.  1969.  p.  61. 

20.  Connor,  J.  M.  Chem.  World,  sept.  1969. 

21  Potop,  P..  Crcanil,  L.  Teodorescu,  C.  Brevet  R.S.R.  nr. 
47225,  1963. 

22  Potop.  P..  Teodoreicu.  C„  Cr«in|l,  L.  Brevet  R.S.R.  nr. 
'  47224.  1963. 


li 


DISTRIBUTION  LIST 


DISTRIBUTION  DIRECT  TO  RECIPIENT 


ORGANIZATION 


MICROFICHE  ORGANIZATION  MICROFICHE 


A205 

DMATC 

1 

E053 

AF/INAKA 

1 

A210 

DMAAC 

2 

E017 

AF/RDXTR-W 

1 

B  34  4 

DIA/RDS-3C 

9 

E403 

AFSC/INA 

1 

C043 

USAMIIA 

1 

E404 

AEDC 

1 

C509 

BALLISTIC  RES  LABS 

1 

E408 

AFWL 

1 

C510 

AIR  MOBILITY  R&D 

1 

E410 

ADTC 

1 

LAB/FI0 

C5I3 

PICATINNY  ARSENAL 

I 

FTD 

C535 

AVIATION  SYS  COMD 

1 

CCN 

1 

C591 

FSTC 

5 

ASD/FTD/NIIS 

3 

C619 

MIA  REDSTONE 

I 

NIA/PHS 

1 

D008 

N  JSC 

1 

NIIS 

2 

II 300 

USAICE  (USAREUR) 

1 

P005 

DOE 

X 

P050 

CIA/CRB/  APD/SD 

2 

NAVORDSTA  (50L) 

1 

NASA/NST-44 

1 

AFIT/LD 

1 

T.I<L/Codo  r-389 

1 

NS A/l 2 13/TDL 

2 

FTD-TD(PS )T-l686-70 


